Lower limb extensor moments in children with spastic diplegic cerebral palsy.
In this retrospective study, we quantified the mean extensor moment at the ankle, knee and hip over the stance period in a group of independently ambulant children with spastic diplegia (n = 90; 167 limbs) and in a group of normally-developing (ND) children (n = 22; 22 limbs). The mean knee extensor moment and the mean support moment demonstrated greater variance in children with diplegia than in normally-developing children (P < 0.0001 and P < 0.001). This was explained by a strong relationship between the mean knee extensor moment and minimum knee flexion in stance (r2 = 0.615; P < 0.0001) in the affected group with a positive mean knee extensor moment for all those children who walked in greater than 20 degrees of knee flexion. We also found a linear relationship between the support moment and knee flexion (r2 = 0.805; P < 0.0001). Our data supported the biomechanical analysis of Hof [Gait Posture, 12 (2000) 196] who suggested that his modified support moment should be a linear function with eccentricity at the knee. Extensor moments at the ankle (r2 = 0.001376; P = 0.641) and hip (r2 = 0.0860; P = 0.000168) bore weak relationships with increasing knee flexion even though there was a strong positive relationship between minimum knee flexion and minimum hip flexion (r2 = 0.316; P < 0.0001). We conclude that children with spastic diplegic cerebral palsy (SDCP) who walk with a crouch gait rely on their knee extensors to prevent collapse of the lower limbs. Intervention directed at redistributing extensor moments between the joints of the lower limbs may slow the increase in knee flexion and prolong reasonable walking function in this group.